Characteristics of vasorelaxation responses in a rat model of metabolic syndrome.
1. Abnormal vasorelaxation responses are seen in the context of various disease states, including obesity, hypertension, hyperlipidemia and diabetes. Metabolic syndrome, which is characterized by the concomitant presence of all of these disease states, develops spontaneously in the SHR/NDmcr-cp (cp/cp) rat (SHR-cp). The goal of the present study was to determine whether abnormal vasorelaxation responses were present with metabolic syndrome. 2. Acetylcholine-induced endothelial-dependent relaxation was significantly enhanced in aortas isolated from SHR-cp at the age of 18 weeks when compared to that from control rats [lean littermates SHR/NDmcr-cp (+/+) (SHR)]. In contrast, endothelium-independent relaxation in response to sodium nitroprusside was equally attenuated in the two rat groups compared with normotensive Wistar-Kyoto rats. 3. These results suggest that endothelial nitric oxide (NO) production increased in the aorta of SHR-cp as compared to SHR. This may compensate for the concomitant impairment in the NO-mediated relaxation response in smooth muscle cells, that probably results from hypertension. Enhanced NO production may result from a variety of factors, including increases in oxidative stress in the context of the metabolic syndrome.